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(54) MOBILE RADIO COMMUNICATION SYSTEM 

(57) The invention relates to radio communication engineering. An object of the invention is to 
improve the capacity of a radio communication channel. With keeping a predetermined time, a 
message depending upon a system load goes through vacant free-access or address-interrogation 
switches to a buffer memory unit that generates a message for transfer to the radio 
communication channel in accordance with a communication protocol. When messaging 
between a transceiver station and communication objects, a channel load varies depending upon 
a fly stage and information activity of subscribers of digital radio communications. A mobile 
number counter monitors a mobile number and outputs this number to a system load counter. 
Depending upon a number of mobiles and a number of message re-queries, dynamic algorithms 
for the messaging and radio communication channel controlling organization are used in the 
system. By analyzing a channel status and load, a terrestrial station determines a number of 
message collisions in the radio communication channel. To avoid collisions during simultaneous 
transmission of messages by several mobiles, a carrier is monitored for a time of acting to an 
airborne receiver. Transmission of a message takes place when a channel is vacant. To provide 
the time diversity of time moments when mobiles get on for communication, an airborne device 
includes a carrier frequency analyzer and a pseudorandom delay generator that provide delay for 
message transmission from mobiles. 2 Figs. 

The invention relates to radio communication engineering and may be used for 
organization of digital communications in an automated air-ground data interchange system in 
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accordance with priority modes adopted in transmission of messages between airborne and 
terrestrial subscribers of digital communications. 

It is an object of the invention to improve the capacity of a radio communication channel. 

Fig. 1 is a functional diagram of a terrestrial transceiver station; and Fig. 2 is a functional 
diagram of an airborne transceiver station. 

The terrestrial transceiver station comprises a receiver 1, a demodulator 2, a message 
decoder 3, a mobile address buffer register 4, a first AND gate 5, a message priority decoder 6, a 
priority message timer unit 7, a priority message register unit 8, a message distributor- 
switchboard 9, a mobile number counter 10, a system load counter 1 1, a free-access clock pulse 
generator 12, a time window shaper 13, an address-interrogation clock pulse generator 14, a 
delay line 15, a second AND gate 16, a free-access switch 17, a data delivery unit 18, an address- 
interrogation switch 19, a buffer memory unit 20, a re-query number counter 21, a reset pulse 
generator 22, a data logging unit 23, a modulator 24, and a transmitter 25. 

The airborne transceiver station of the mobile radio communication system comprises an 
antenna switchboard 26, a receiver 27, a demodulator 28, an address decoder 29, a mode decoder 
30, a data logging unit 3 1 , a data delivery unit 32, a message register unit 33, a message priority 
coder 34, a message distributor-switchboard 35, a free-access switch 36, a clock pulse generator 
37, an address-interrogation switch 38, a time relay 39, a delay line 40, a random number 
generator 41, a modulator 42, a transmitter 43, a carrier frequency analyzer 44, and a 
pseudorandom delay generator 45. 

The mobile radio communication system operates as follows. 

Messages received by the terrestrial receiver 1 from an air-ground channel are 
demodulated in the demodulator 2 and arrive at the message decoder 3 that is connected to the 
mobile address buffer register 4 where an address received in the message is identified in 
accordance with a communication protocol adopted in the system with mobile addresses stored 
in the mobile address buffer register 4. When a mobile address coincides with an address stored 
in a list, a control signal is supplied to the AND gate 5 from the mobile address buffer register 4, 
and the message arrives at the message priority decoder 6. Messages are ranked according to 
incoming data message priorities in accordance with priority ranks adopted in the mobile radio 
communication system using message shift registers wherein "1" is originally recorded to a low- 
order digit which corresponds to absence of messages. When messages arrive from a radio 
communication channel, said registers shift messages of corresponding queues and activate 
priority timers whose number is determined by a number of received message priorities in 
accordance with the communication protocol, said timers monitoring a time for a message to be 
in a queue of a respective priority rank. The priority message timer unit 7 determines an 
information "ageing" time, and if a message was not transferred to a communication channel for 
a certain time interval, then, it is "erased" or the buffer memory unit 20 sends a message 
retransmission request. 
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When keeping a predetermined time, a message depending upon a system load goes 
through the free-access switches 17 or the address-interrogation switches 19 to the buffer 
memory unit 20 that generates a message for transfer to the radio communication channel in 
accordance with the communication protocol. 

When messaging between the terrestrial transceiver station and communication mobiles, a 
channel load varies depending upon a fly stage and information activity of subscribers of digital 
radio communications. The mobile number counter 10 continuously monitors a number of 
mobiles and outputs this number to the system load counter 1 1 that determines a communication 
channel load. Depending upon the number of mobiles and a number of radio communication 
channel message re-queries, dynamic algorithms for the messaging and radio communication 
channel controlling organization are used in the system. When the channel load is low, a mode of 
free access from mobiles is used, while overload in the channel results in that the system 
automatically transits to a mobile address-interrogation mode. 

By analyzing a channel status and load in the mobile radio communication system, the 
terrestrial station determines a number of message collisions in the radio communication 
channel, and when this number becomes larger than a tolerance limit number, the system transits 
to an address-interrogation mode for ordering the operation of an air-ground data transmission 
channel. To avoid collisions during simultaneous transmission of messages by several mobiles, a 
carrier is monitored for a time of acting to an airborne receiver by service portions of messages, 
and transmission of a prepared message takes place only in case if a channel is vacant. To 
provide the time diversity of time moments when mobiles get on for communication after having 
found that the radio channel is vacant, an airborne device includes a carrier frequency analyzer 
and a pseudorandom delay generator that provide delay for message transmission from mobiles. 

When the channel load is low, the system load counter 1 1 outputs a control signal to the 
free-access clock pulse generator 12 that sets a system operation cycle through the free-access 
switch 17 in the free-access mode. 

When the system load becomes larger that a boundary load, the system load counter 
outputs a control signal through a trigger to turn on "a window" of the address-interrogation 
clock pulse generator 14 that sets a system operation cycle through the address-interrogation 
switch 19 in the address-interrogation mode. Only the terrestrial transceiver station can initiate 
communications in the address-interrogation mode; said station periodically interrogates mobiles 
in accordance with a list of mobiles stored in the address buffer register 4, and the mobiles 
cannot interrupt an interrogation cycle and transmit an alarm message on their own initiative. 
Therefore, the possibility is provided for operative transmission of alarm (urgent) messages from 
mobiles through the digital radio communication channel. If mobiles have generated messages 
for transmission and found that the radio channel is vacant, then, they inform other mobiles that a 
transmission cycle begins and randomly distribute a priority order of own transmission within 
this cycle. Using a radio channel carrier signal and synchronization pulses, each mobile counts a 
sum of transmission periods (without differentiation thereof into successful and non-successful) 
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and of empty periods (equal to one time window) of the priority order. When this sum coincides 
with a set priority order value, a mobile starts transmission of its own packet. 

Let us consider aspects of using the system for transmission of alarm messages from 
mobiles in the free-access mode. 

Let a respective command is generated by outputting from the buffer memory unit 20 to 
open £ windows for transmitting alarm messages from mobiles in the free-access mode. These 
windows are spaced from each other for the same spacing equal to T/t. A duration to of each 
window generally is a random value equal to a sum of K transmission periods and empty periods 
where K is constant, wherein to < T/t. Thus, a time slot between two neighbor free-access 
window generation commands consists of two portions, the first portion being "a window" for 
transmission of alarm messages having a duration of to from mobiles in the free-access mode and 
the second portion being "a window" for transmission of messages from the airborne transceiver 
in the address-interrogation mode. 

The mobile communication system allows organization of transmission of "window" 
opening messages in both the mode of free accessing and the mode of address interrogating the 
mobiles using the time window shaper 13, the delay line 15, and the AND gate 16 that produce 
control signals to the buffer memory unit 20 for transmitting the "window" opening and closing 
messages to the mobiles. The reset pulse generator 22 resets the processed messages on 
respective priority registers in the priority message register unit 8. The re-query number counter 
21 monitors a number of transmitted messages and a number of acknowledgements received 
from the mobiles, and transmits control signals to the system load counter 1 1 . Further, the buffer 
memory unit 20 receives a message to be processed from the data delivery unit 18, generates 
service and information portions of the message, and transfers it to the modulator 24 and the 
transmitter 25 connected in series, where the message is transferred in accordance with a used 
modulation method to the radio communication channel for the mobiles. The airborne receiver is 
in a mode of reception at a frequency of fi (a frequency for transmission of an address message 
from the terrestrial transceiver station). When message has passed through the antenna 
switchboard 26, the receiver 27, and the demodulator 28, it arrives at the address decoder 29 
where an address received in the message is identified in accordance with a mobile address 
stored in the address decoder. Further, the message is transferred to the mode decoder 30 where 
the received service portion of the message is decoded and a system operation mode is 
determined while the information portion is recorded to the data logging unit 31. After a mode 
sign is decoded, a control signal is supplied to the free-access switches 36 or the address- 
interrogation switches 38 that operate under control of the clock pulse generator 37. If the data 
delivery unit 32 has generated a message to be transmitted, said message is recorded to the 
message buffer register unit 33 and further arrives at the message coder 34 where the service 
portion of the message is generated and the priority is determined depending upon the priority 
levels of subscribers of digital communications. Furthermore, the message arrives at the message 
distributor-switchboard 35 that ranks the messages depending upon the transmission priority 
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order. Next, the messages are transferred to the free-access switches 36, or the address- 
interrogation switches 38 depending upon the system operation mode determined by the 
terrestrial transceiver station. 

CLAIM 

A mobile radio communication system comprising: at a terrestrial transceiver station: a 
receiver and a demodulator connected in series, a transmitter and a modulator connected in 
series, a data logging unit, a data delivery unit, first and second AND gates; and at an airborne 
transceiver station, an antenna switchboard, a receiver, a demodulator, and an address decoder 
connected in series, a modulator and a transmitter connected in series, an output of said 
transmitter being connected to an input of an antenna switchboard, a data logging unit and a data 
delivery unit, characterized in that, in order to improve the capacity of a radio communication 
channel, the terrestrial transceiver station includes: a message decoder, a mobile address buffer 
register, a mobile number counter, a system load counter, a free-access clock pulse generator, a 
free-access switch, and a buffer memory unit connected in series, a time window shaper and an 
address-interrogation clock pulse generator connected in series, a delay line, an address- 
interrogation switch, and a message priority decoder, a priority message register unit consisting 
of n priority registers, and a message distributor-switchboard connected in series by an n-digit 
bus, a priority message timer unit consisting of n timers, a re-query number counter, and a reset 
pulse generator, wherein an output of the demodulator is connected to an input of the message 
decoder whose output is connected to a first input of the first AND gate, a second output of the 
mobile address buffer register is connected to a second input of the first AND gate whose output 
is connected to an input of the priority message timer unit whose output is connected by the n- 
digit bus to a control input of the priority message register unit, a first output of the message 
distributor-switchboard is connected to a data input of the free-access switch and to a data input 
of the address-interrogation switch whose output is connected to a second input of the buffer 
memory unit, a second output of the message distributor-switchboard is connected to an input of 
the date logging unit, an output of the data delivery unit is connected to a third input of the buffer 
memory unit, an output of the re-query number unit is connected to a second input of the system 
load counter whose second output is connected to an input of the time window shaper whose 
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m, Koraa 3to mhcao npeBweHT npeAejibHO 
AonycTHMoe, to cHcreMa nepexoAHT b pe- 
>khm aApecHoro onpoca c ueAbK) ynopHAO- 
MeHHH pa6oTu KaHa^ia nepeAaMH ashhux 

B03AyX — 3CMJIH. 4T06bJ H36e>KaTb CT0J1K- 5 

hob6hhh npH oahobp6M6hhoh nepeAaMe Hec- 
KOJibKHMH o6i>eKTaMH cooSmeHHH ocymecrB- 
^neTCfl KOHTpo/ib Hecymefl 3a BpeMH bo3- 
AeficTBHfl Ha 6opTOBOH npHeMHHK c/iy>Ke6- 
hoh MacTH coo6meHHH h nepeAaeTcn noA- 
roTOB^eHHoe coo6uieHHe mnbKO b tom c;iy- ^ 
nae, KorAa paAHOxaHa-n cBo6oAeH. J\j]H tofo, 

MT06bI pa3HeCTH BO BpeMeHH MOMeHTbl BbJXO- 
Aa Ha CBH3b nOABH>KHbJX 06"beKT0B B TO 

BpeM??, KorAa ohh o6Hapy>KHJiH t mto paAHO- 
KaHaji cbo6oagh, b 6opTOBoe npneMonepeAaio- 15 
mee ycrpoHCTBo BBeAeHbi aHajiH3aTop Hecy- 
mefl MacTOTbi h reHepaTop nceBAOcnyMaH- 
hoh 3aAep>KKH, Kcrropbie o6ecneMHBaEOT 3a- 
Aep>KKy Ha nepeAaMy coo6meHHH ot noABHW- 

Hb)X 06*beKT0B. 

ripH hh3koh 3arpy3Ke CHCTeMbi cmct- 20 
mhk 11 3arpy3KH CHCTeMbi BbiAaeT ynpaBJiaio- 

IUHH CHTH3JI Ha reHepaTOp 12 TaKTOBblX 

HMnyjibcoB CBo6oAHoro AOCTyna, KOTopwfi 3a- 
AaeT aHioi pa6oTbr CHCTeMbi Mepe3 kjiiom 17 
CBo6oAHoro AOCTyna b pe>KHMe CBo6oAHoro 95 
AOCTyna. 

ripH npeBbiujeHHH 3arpy3KH CHCTeMbi rpa- 

HHMHOH 3arpy3KH CMCTMHK 3arpy3KH CHCTeMbi 

BWAaeT ynpaBJi hjoiuhh cwrHaji aah bkjikdmc- 
hhh qepe3 Tpnrrep «OKHa» reHepaTopa 14 30 
TaKTOBbix' HMny^bcoB aApecHoro onpoca, ko- 
Topwfi 3aAaeT uhkji pa6oTbi CHCTeMbi Mepe3 
kaiom 19 aApecHoro onpoca b pe>KHMe 
aApecHoro onpoca. B pe>KHMe aApecHoro on- 
poca HHHUHaTOpOM CBH3H MO>KeT 6blTb TOJlb- 

ko Ha3eMHa« npHeMonepeAaiomaa craHUHH, 35 

KOTOpafl B COOTBeTCTBHH CO CHHCKOM nOABH>K- 

Hbix o6T>eKTOB, xpaH hluh mch B.6y<(>epH0M pe- 
rHCTpe 4 aApecoB, nepHOAHMecKH onpaiun- 
BaeT noABH>KHbie o6-beKTbi, h ohh He MoryT 
no cBoeft HHHUHaTHBe npepBaTb uhk;i onpo- 
ca h nepeAaTb a BapHHHoe coo6meHHe. I~Io3- 40 
TOMy npeAycMOTpeHa B03Mo>KH0CTb onepaTHB- 
hoh nepeAaMH no UHqbpoBOMy Kanajiy paAHO- 

CBH3H aBapHHHblX (3KCTpeHHWX) COOGiueHHH 
OT nOABH>KHblX 06'beKTOB CBH3H. EcJUi HOABH>K- 

Hbje o6i>eKTbi ccjDopMHposajiH ajih nepeAaMH , 5 
coodiueHHH h o6Hapy>KHAH, mto paAHOKa- 

Hajl CB060AeH, TO OHH HHqbopMHpyiOT OCTaJIb- 

Hbie noABH>KHbie o6-beKTbi o Hana^e UHK/ia 
nepeAaMH h cjiynaHHUM o6pa30M pacnpeAe- 
ahiot oqepeAHOCTb co6cTBeHHOH nepeAaMH b 

3TOM UHKJie. Ka>KAblft H3 HOABHWHblX 06*beK- 5 q 

tob, Hcno^b3y« cHTHa-i Hecyiuefi b paAHOKa- 

HaJie H HMnyjIbCbl CHHXpOH,H3aUHH, nOACMH- 

TbiBaeT cyMMy nepHOAOB nepeAaMH (6e3 AHqb- 
qbepeHUHauHH hx Ha ycnetuHbie h Heycneuj- 

Hbie) H CBOfiOAHblX nepHOAOB OMepeAHOCTH 
(paBHblM OAHOMy BpeMeHHOMy OKHy) . ripn COB- 55 
naAeHHH stoh cyMMbi co 3HaMeHHeM ycra- 

HOBJieHHOH OMepeAHOCTH nOABH>KHWH o6"beKT 

HaMHHaeT nepeAaMy co6cTBeHHoro naKeTa. 



PaCC M OTp HM OC06eHHOCTH npHMeHeHHH CHC- 
TeMbi A^ifl nepeaaMH dBapHHHbix coo6menH(i 

OT nOABHJKHblX 06beKTOB B pe>KHMe CBO- 

6oAHoro AOCTyna. 

FlycTb 3a BpeMH, paBHoe nopory orpa- 
HHqeHHH T, qbopMHpyeTca nyTeM Bbuami ot 
6yqbepHoro 3anoMHHaiomero o.iOKa 20 coot* 
BeTCTBy loma h kom3ha3 Ha OTKpbiTiie I okoh 
ajih nepeAaMH a BapnftHbix coo6iueHHH ot noA- 

BH>KHblX 06'beKTOB B peKHMe CB060AHOrO 

AOCTyna. 3th OKHa otctoht Ha oahh3ko- 
Boe paccTOHHne Apyr ot Apyraj paBHoe T/t. 
Zl^HTejibHOCTb na>KAoro OKHa to b oGiue.M 

CJlVMae HBJlfleTCH CJl^MafiHOfi BeJIHMHHOH. paB- 

hoh cyMMe K nepHOAOB nepeAaMH h cbo- 
6oAHbix nepHOAOB, rAe K — BejiiiMHtia 
nocTOAHHafl, npHMeM l 0 <T/&. TaKHM o6pa30M, 

HHTepB3A BpeMeHH MORAY AByMfl COCeAHHMH 
KOMBHAaMH Ha (J)OpMHpOBaHHe OKOH CBO6OA- 

Horo AOCTyna coctoht H3 AByx MacTen: 
nepBan H3 hhx npeACTaB.qneT coBoh «okho> 
ajih nepeAaMH ot noABH>KHbix o6ijeKTOB aBa- 
pHHHblX coo6meHHH b pe>KHMe cbo6oahoto 
AOCTyna, A/iHTeyibHOCTbio to, a BTopan — A*™ 
nepeAaMH coo6iueHHH ot Ha3eMHoro npneMo- 
nepeAaTMHKa b pe>KHMe aApecHoro onpoca. 

CncTeMa cb«3h c noABH>KHbiMH o6i>eKTaMH 
no3BOJT«eT opraHH30BaTb nepeAaMy coo6meHHH 

Ha OTKpblTHe «OKOH» KaK B pOKHMe CBO- 

GoAHoro AOCTyna, TaK b pe>KHMe aApecno- 
ro onpoca noABH>KHbix 06'beKTOB cb«3h c 
HcnoJib30BaHHeM qbopMnpoBaTe.nfl 13 BpeMeitHO- 

rO OKHa, AHHHH 15 33Aep>KKH H 3.ieMeHTa M 16, 

KOTopwe Bbipa6aTWBaK)T ynpaB.aflK>mHe CHrna- 
b 6y0epHbm 3anoMHHaK)LUHH 6.hok 20 a-ia 
nepeAaMH coo6uieHHH Ha noABH>KHbie o6i>eK- 

TbI nO OTKpblTHK) H 33KpblTHK) «OKOH». 

TeHepaTop 22 HMnyjibcoB c6poca npoH3Bo- 
AHT b 6^0Ke 8 perncTpOB npnopHTeTHbix 
coo6uieHHH c6poc o6pa6oTaHHbix coo6iuenHH 
na cooTBeTCTByiomHx perHCTpax npHopnTeTOB. 
Cmctmhk 21 MHCJia nepecnpocoB kohtpoji h pyeT 
KOJiHMecTBO nepeAaHHbix coo6meHHH h mhc.io 

nOATBep^AeHHH, nOJWMeHHblX OT nOABH>KHbIX 

06'beKTOB, h nepeAaeT ynpaB.T«KDmHe curHa.ibi 
b cMeTMHK 11 3arpy3KH CHCTeMbi. Ha.iee 6y* 
<J>epnbiH 3anoMHHaK)mHH 6.HOK 20 no-iyqaeT 
npeAHa3HaMeHHoe aji« nepeAaMH coo6meHne 

OT 6jIOKa 18 BblABMH A3HHWX, qbopMlipyeT 

c;iy>Ke6Hyio h HHqbopMauHOHHyio MacTii coo6- 
meHHH h nepeAaeT ero na noc.neAOBaTejib- 
ho coeAHHeHHbie MOAy-iHTop 24 h nepeAaT- 

MHK 25, TAe B COOTBeTCTBHH C HCIIO.lb- 

3yeMbiM MeTOAOM moav.thuhh coo6iueHiie ne- 
peAaeTcn b KaHa^i paAH0CB«3H A.nn noABH>K- 
hwx 06'beKTOB. Ha 6opTy npifCMHHK Haxo- 
Ahtcr b pe>KHMe npneMa Ha MacTOTe l"i 
(MacTOTa nepeAaMH onpocHoro. coo6menn« ot 
Ha3eMHOH npHeMonepeAaioiuefi CTaHmm). Hoc- 
jie npoxo>KACHHH coo6iueHHH Mepe3 aiiTeiiHbiH 

KOMMVTaTOp 26, npHeMHHK 27, acmoavvih- 
Top 28 oho nocTynaeT b Aeimi(|)|)<iTop 29 
a^peca, rAe nponcxoaiiT HACHTiicj)HKaiuiH up if - 
HHToro b coo6mennH a^peca c a.ipivoM 
iiOABH>KHoro o6i>eKta. xpaHJiimiMCH w ;io- 
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uiH<))paTope aapeca: JIajiee coodmeHHe nepe- 
AaeTCH b AeiunoSpaTop 30 pe>KHMa, rAe nponc- 
xoaht AeujH(})pauHH noAyqeHHofi aiyKe6Hofi 
qacTH coo6m6HHfl h onpeAejineTCH b Ka- 
kom pe>KHMe pa5oTaeT cHCTeMa, h HH(J)op- - 
MauHOHHaa qaerb coo6meHH« 3anncuBaeTCfl b 
6aok 31 perMCTpauHH AaHHUx. riocjie Aeiunqb- 
pauHH 3Hana pe>KHMa noAaeTCH ynpaBJisuo- 
iuhh CHrnaA Ha k^fomh 36 cbo6oahoto aoc- 
Tyna hah kjijomh 38 aApecHoro onpoca, ko- 
Topwe pa6oT3K)T noA ynpaBJieHHeM reHepa- 10 
Topa 37 TaKTOBbix HwnyjibCOB. Ecjih 6aok 
32 BbmaMH ashhux c({)opMnpoBa/i cooGmeHHe 
aah nepeAaMH, to oho 3anHCbiBaeTCH b 
6aok 33 6y4>epHbix perHCTpOB coo6ili6hhh 
h Aajiee nocrynaeT Ha uiH^paTop 34 coo6- 
meHHH, rAe npoHexoAHT qbopMHpoBaHHe cny* 
>Ke6Hofl MacTH coo6meHH« h onpeAeAaeTCH 

npHOpHTCT B 33BHCHMOCTH OT ypOBHfl npH- 

opHTeia a6oHeHTOB unqbpoBOH CBH3H. Aa/iee 
coo6iueHHe nocTynaeT Ha KOMMytaTop-pacnpe- 
Ae.nHTe.nb 35 coo6meHHH, KOTopufi b 3a- 20 

BHCHMOCTH OT ypOBHfl npHOpHTCTa p3H>KH- 

pyeT hx no oqepeAHOCTH Ha nepeAsqy. 
3aTeM coo6meHHfl nepeAaiOTCfl Ha kakwh 36 
cBo6oAHoro AOCTyna hah KAioqu 38 SApec- 
Horo onpoca b 33bhchmocth ot pe>KHMa pa- 
6oTbi cHCTeMbi, KofopwH onpeAe-naeTCH Ha3eM- 25 
hoh npHeMonepeAaioiueH CTaHUHefl. 

<PopMyAa u3o6pereHUH 

CHCTeMa paAHOCBH3H C nOABHJKHWMH ^ 

o6-beKTaMH, coAep>KaiuaH b H33eMHofi npne- 
MonepeAaiomeH CTaHUHH nocjieAOBaTejibHo coe- 
AHneHHbie npHeMHHK h AeMOAyAHTop, noc- 
jieAOBaTeJibHO coeAHHeHHbie nepeAaTqHK h mo- 
Ay;mTOp, 6aok perHCTpauHH AaHHbix, 6aok 
BWAaMH AaHHbix, nepBWH h BTopoft 3JieMeH- - 
Tbi H t b 6opTOBOH npHeMonepeAaiomeH ct3h- 
uhh noc/ieAOBaTejibHO coeAHHeHHbie aHTeHHUH 
KOwwyTaTop, npneMHHK, AeMOAy-nflTop h Ae- 
HJH(})paTop aApeca, nocjieAOBaTejibHo coeAHHeH- 
Hbie MOAyjinTop h nepeAaTMHK, buxoa KOToporo 
coeAHnen c bxoaom aHTeHHoro KOMMyTaTopa, 40 
6aok perHCTpauHH AaHHbix h 6aok BUAaqH 
AaHHbix, oTAUHatou^ancH TeM, hto, c ueAbio 
noBbiiueHHH nponycKHOH cnoco6HOCTH xaHa^a 
paAHOCBH3H, b na3eMHyio npneMOnepeAaiomyK) 
CTaHiiHio BBeAenbi nocjieAOBaTe^bHO coeAH- 
HeHHbie AeiuH(}>paTop coo6meHHH, 6y(|)epHuA ^ 
perncTp aApecoB noABH>KHbix o6i>eKTOB, cqeT- 

MHK HHCJia 06"beKT0B, CMCTMHK 3arpy3KH CHC- 
TeMbi, renepaTop TaKTOBbix HMnyjibcoB cbo6oa- 
Horo AOCTyna, KAioq CBo6oAHoro AOCTyna h 
6ya)epHUH 3anoM HH3KD jiHH 6aok, nocjieAOBa- 5Q 
TejibHo coeAHHeHHbie (J>opMHpoBaTejib BpeMeH- 
Horo OKHa h reHepaTOp TaKTOBux HMnyjibcoB 
aApecHoro onpoca, ahhkh 33Aep>KKH, KAK>q 
aApecHoro onpoca, nocjieAOBaTejibHo coeAH- 
HeHHbie n-pa3pHAHoft ujhhoh AeuiH(})paTop 
npnopHTeTOB coo6meHHH, 6jiok perHCTpOB 55 

IipHOpHTeTHblX C006lU.eHHH, COCTOHUiHH H3 n 

perHCTpOB npnopHTeTOB, h KOMwyTaTop-pacnpe- 
AejiHTejib coo6meHHH, 6aok TaftMepoB npHo- 



pHTeTHblX C006lUeHHH t COCTOfllUHH H3 n Tafi- 

MepoB, cMeTMHK MHCAa nepecnpocoB h reHe- 
paTOp HMnyjibcoB c6poca, npnqeM buxoa 

AeMOAyj)HTOpa COeAHHeH C BXOAOM AeiiJH(})paTO- 

pa coo6meHHfi, buxoa KOToporo coeAHHeH c 
nepBUM. bxoaom nepBoro 3JieMeHTa H, BTopofi 
buxoa 6y(f>epHoro perHCTpa aApecoB hoabhjk- 

HUX 06l>eKT0B COeAHHeH C BTOpbIM BXOAOM 

nepBoro aneMeHTa M, buxoa KOToporo coeAH- 
HeH c bxoaom AeuiH(J)paTopa npnopHTeTOB 
coo6meHHft, buxoa KOToporo coeAHHeH n-pa3- 

PHAHOH UJHHOH C BXOAOM 6VlOKa TdHMepOB 

npHOpHTeTHUX coo6meHHH, buxoa KOToporo 
coeAHHCH n-pa3pflAHOH ujhhoh c ynpaBJiflio- 
iuhm bxoaom 6aok3 perHCTpOB npHopn- 
TerHUx coo6meHHH, nepBUH buxoa KOMMyTa- 
Topa-pacnpeAenHTeJiH coo6meHHH coeAHHeH c 

HHOpOpMaUHOHHUM BXOAOM KJlIOMa CBOSOAHOrO 
AOCTyna H C HH(J)OpMaUHOHHUM bxoAom KAIO- 

qa aApecHoro onpoca, buxoa KOToporo coe- 
AHHeH c btopum bxoaom 6y(J>epHoro 3ano- 
MHHaiomero 6AOKa t btqpoh buxoa KOMMyTa- 
Topa-pacnpeAe^HTejia coo6meHHH coeAHHeH c 
bxoaom 6.noKa perHCTpa uhh a3hhux, buxoa 

6jlOKa BUA3MH A3HHUX COeAHHeH C TpeTbHM 

bxoaom 6y(})epHoro 3anoMHHaK>mero 6-noKa, 
buxoa cueTMHKa MHCAa nepecnpocoB coeAHHeH 

C BTOpUM BXOAOM CHeTHHKa 3arpy3KH CHCTe- 
MU t BTOpOH BUXOA KOTOporO COeAHHeH C 
BXOAOM. (j)Op M H pOB <LT£J\ H BpeMeHHOTO OKHa, 
BTOpOH BUXOA KOTOporO COeAHHeH C BXOAOM 
AHHHH 3aAep>KKH, nepBUH BUXOA KOTOpOH COe- 

AHHen c nepBUM bxoaom BTOporo 3JieMeHTa M, 
buxoa reHepaTopa t3ktobux HMnyjibcoB aApec- 
Horo onpoca coeAHHeH c btopum bxoaom 
BTOporo SAeMeHTa M, buxoa KOToporo coe 
ah HeH c ynpaBJiHiomHM bxoaom KJiioqa aA- 
pecHoro onpoca, buxoa jihhhh 3aAep>KKH 
coeAHHen c MeTBepTUM bxoaom 6yt})£pHoro 3a- 
noMHHaioiuero 6^0Ka, buxoa KOToporo coeAH- 
HeH c BxoAaMH MOAy^iHTopa, cueTqHKa qncjia 
nepecnpocoB h reHepaTopa HMnyjibcoB c6po- 
ca, buxoa KOToporo coeAHHeH n-pa3paAHOH 
ujhhoh c bxoaom c6poca 6AOKa perHCTpOB 
npHopHTeTHbix coo6uj,eHHH, b 6opTOByio npne- 
MonepeAaiomyio CTaHUHio BBeAeHu nocneAOBa- 
TejibHo coeAHHeHHue n-pa3p«AHOH ujhhoh 6jiok 
perHCTpOB coo6meHHH, ujH(f>paTop npnopHTeTOB 
cooGmeHHH h KOMMyTaTop — pacnpeAeAH- 
TeAb coo6meHHH, noc^eAOBaTejibHo coeAHHeH- 
Hbie renepaTop t3ktobux HMnyAbCOB, kviiom 
aApecHoro onpoca, pe^e BpeMeHH, jihhhw 
33Aep>KKH h reHepaTop CAy^aftHUX MHceji, 
AeujH(|)paTop pe^KHMB, nocAeAOBaTeAbHO coeAH- 
HeHHue aHa^H3aTop Hecyuxen qacTOTU, reHepa- 
Top nceBAOCAyqaHHOH 33Aep>KKH h kaiom cbo- 
6oAHoro AOCTyna, npHweM buxoa AeujHcJ)- 
paTopa aApeca coeAHHeH c bxoaom AemH(j>- 
paTopa pe>KHMa, nepBUH buxoa KOToporo 
coeAHHeH c bxoaom 6aokb perHCTpauHH AaH- 
hux, BTopofi h TpeTHH buxoau AeujHqbpaTO- 

pa pe>KHM3 COeAHHeHU C BTOpUM bxoaom 

cooTBeTCTBeHHO KAioqa aApecHoro onpoca h 
KAioqa CBo6oAHoro AOCTyna, buxoa 6aok3 bu- 

A3MH ABHHUX COeAHHeH n-p33p«AHOH UJHHOH 
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c bxoaom 6iioKa perncTpoB coo6meHHH, 
bhxoa KOMMyTaTopa-pacnpeiieJiHTe^H coo6me- 

HHH COeAHHeH C TpeTbHM BXOAOM KJWOHS 

aApecHoro onpoca h c TpeTbHM ^ bxoaom 



MeTBepTbJM BXOAOM KJIIOMa CB060AHOrO AOCTy- 

na, bhxoa KOToporo cogahhch c nepBbiM 
bxoaom MOAyJiflTopa, bwxoa reHepaTopa cny- 

MafiHblX MHCevl CO€AHHeH C BTOpUM BXOAOM 



KAioqa cBo6oAHoro Aocryna, BTopoA buxoa 5 MOAy^i HTopa, BTopoA buxoa npHeMHHKa coeAH- 
reHepaTopa TaKTOBbix HMnyjibcoB co6ahhch c hch c bxoaom aHa/iiuaTopa Hecywefi MacTOTw. 
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